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Abstract
Background: As the global under-five mortality rate declines, an increasing percentage is attributable to early neonatal
mortality. A quarter of early neonatal deaths are due to perinatal asphyxia. However, neonatal resuscitation (NR) simulation
training in low-resource settings, where the majority of neonatal deaths occur, has achieved variable success. In Bihar,
India, the poorest region in South Asia, there is tremendous need for a new approach to reducing neonatal morality.
Methods: This analysis aims to assess the impact of a novel in-situ simulation training program, developed by PRONTO
International and implemented in collaboration with CARE India, on NR skills of nurses in Bihar. Skills were evaluated by
clinical complexity of the simulated scenario, which ranged from level 1, requiring NR without a maternal complication, to
level 3, requiring simultaneous management of neonatal and maternal complications. A total of 658 nurses at 80 facilities
received training 1 week per month for 8 months. Simulations were video-recorded and coded for pre-defined clinical
skills using Studiocode™.
Results: A total of 298 NR simulations were analyzed. As simulation complexity increased, the percentage of simulations
in which nurses completed key steps of NR did not change, even with only 1–2 providers in the simulation. This suggests
that with PRONTO training, nurses were able to maintain key skills despite higher clinical demands. As simulation complexity
increased from level 1 to 3, time to completion of key NR steps decreased non-significantly. Median time to infant drying
decreased by 7.5 s (p = 0.12), time to placing the infant on the warmer decreased by 21.7 s (p = 0.27), and time to the
initiation of positive pressure ventilation decreased by 20.8 s (p = 0.12). Nevertheless, there remains a need for improvement
in absolute time elapsed between delivery and completion of key NR tasks.
Conclusions: PRONTO simulation training enabled nurses in Bihar to maintain core NR skills in simulation despite demands for
higher-level triage and management. Although further evaluation of the PRONTO methodology is necessary to understand the
full scope of its impact, this analysis highlights the importance of conducting and evaluating simulation training in low-resource
settings based on simultaneous care of the mother-infant dyad.
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Background
Between 1980 and 2015 the global early neonatal mortality
rate, defined as death within the first 6 days of life, almost
halved. However, the percentage of under-five mortality
attributable to early neonatal mortality increased from ap-
proximately 25 to 35% [1]. In developing regions, neonatal
deaths (within the first 27 days of life) accounted for 45%
of under-five deaths in 2015 [2]. Within the neonatal
period, the largest cause of death globally in 2015 was pre-
term birth followed by perinatal asphyxia [3]. In the early
neonatal period, perinatal asphyxia accounts for over one-
fourth of deaths [4]. These statistics underscore the import-
ance of continued global attention to and improvement in
immediate newborn care and neonatal resuscitation (NR).
In India the neonatal mortality rate was 29.1 per 1000
live births in 2015 [1]. This was similar to the rate in
South Asia as a whole (29.8) and comparable to that of
sub-Saharan Africa (27.8), but much higher than the
global rate (18.6) [1]. Moreover, India had the highest
absolute annual number of neonatal deaths in the world
in 2012 at approximately 779,000, a figure that is almost
triple the total in Nigeria, the country with the second
highest absolute number of neonatal deaths [4].
Bihar is a state in eastern India with a population of 104
million and a 25% population growth rate over the last dec-
ade [5]. According to the 2016 Oxford Multidimensional
Poverty Index, Bihar is the poorest region in all of South
Asia [6]. The neonatal mortality rate in Bihar was 32.2 per
1000 live births in 2012 [7], with significant under-
reporting likely. Moreover, the odds of neonatal death in
Bihar were reported to more than double with intrapartum
maternal complications, including prolonged labor, postpar-
tum hemorrhage, and convulsions, when compared to births
without maternal complications (OR 2.17, 95% CI 1.65–2.86)
[7]. This underscores the inseparability of neonatal and ma-
ternal care at the time of birth in Bihar and similar settings.
Primary health centers (PHCs) in Bihar provide the first
point of medical contact with each serving, on average, a
rural population of 49,000 [8]. Obstetric and pediatric spe-
cialists are very rarely available at PHCs. Such specialists
work at referral centers, which in Bihar serve an average
catchment area of over 1 million people each [8]. The ma-
jority of labor and delivery care in PHCs is provided by
nurses with an Auxiliary Nurse and Midwifery (ANM)
qualification and occasionally a General Nursing and
Midwifery (GNM) qualification, a 2 year and 3.5 year quali-
fication obtained after completion of secondary school
respectively [9]. Each PHC often only has one ANM or
GNM on duty at any given time [8], which creates chal-
lenges for deliveries with multiple complications.
Simulation training is an increasingly utilized method-
ology for training healthcare providers to manage medical
complications such as birth asphyxia. Many NR simulation
curriculums have been developed for high-income settings,
including the Neonatal Resuscitation Program (NRP)
developed by the American Academy of Pediatrics (AAP)
[10], the Newborn Life Support course developed by the
European Resuscitation Council [11], and the course on
Advanced Resuscitation of the Newborn Infant developed
by the United Kingdom Resuscitation Council [12]. How-
ever, low-resource settings such as Bihar, where providers
have little training and are few in number, present unique
demands to any simulation-training program. The AAP,
World Health Organization, United States Agency for
International Development, and other global organizations
developed Helping Babies Breathe (HBB) specifically for
use in low-resource settings [13].
Both NRP and HBB have been implemented in low-
resource settings with mixed results. Studies evaluating
pre-training and post-training test scores uniformly found
an increase in knowledge after NRP [14–17] and HBB
[18–20]. One study also demonstrated that there was no
significant loss of knowledge at 6 months post HBB train-
ing [20]. However, studies evaluating acquisition of clinical
skills after NRP and HBB have reported variable success.
After NRP, the percentage of learners that passed a simula-
tion exam varied widely from 14% [17] to 98.6% [14]. Simi-
larly, studies evaluating HBB have demonstrated conflicting
results on the presence [20, 21] or lack [19] of improved
general performance in observed NR simulations, although
improved performance was not sustained at 6 months
post-training [20]. Improvement in specific NR skills was
equally variable. Studies have reported both an increase in
frequency of stimulation and suctioning post-training
[22, 23] and a decrease in stimulation with no change in
suctioning [21]. Finally, studies have reported an increase
in frequency of positive pressure ventilation (PPV) [20], a
decrease [22, 23], and no change in PPV skills [19, 21].
PRONTO International has developed a unique ap-
proach to NR training in low-resource settings that aims to
overcome this knowledge-skill gap. There are five unique
components of the PRONTO training. First, the PRONTO
training teaches providers to simultaneously manage ma-
ternal and neonatal complications rather than focusing on
NR skills in isolation. Second, PRONTO simulations are
conducted in resource-limited facilities where providers
actually work, rather than in classrooms. Third, simulations
are high fidelity and include a maternal actor wearing Par-
toPants™, a hybrid birth simulator, and a NeoNatalie® infant
mannequin. Fourth, the PRONTO training implemented
in Bihar followed an extended mentorship model spanning
8 months on average. Finally, in addition to evidence-based
clinical practices, the PRONTO methodology emphasizes
teamwork, compassionate communication with the mother,
and structured communication between providers [24].
An evaluation of the PRONTO training methodology in
Mexico, implemented in a lower dose modular fashion
(3 days) rather than the higher dose mentorship model in
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Bihar, observed improvements in knowledge related to neo-
natal and obstetric emergencies as well as improvements in
provider self-efficacy and teamwork skills. Additionally, the
evaluation observed a reduction in neonatal mortality at
8 months post-training [25, 26]. The impact of the PRONTO
strategy on clinical skills and the sustainability of PRONTO’s
impact on neonatal mortality is undergoing further evaluation.
Addressing the high neonatal mortality rate in low-
resources settings such as Bihar, where providers are
scarce [8] and neonatal mortality and maternal intrapar-
tum complications are linked [7], requires caring for
mother and infant as a dyad rather than in isolation
[27]. The unique focus of the PRONTO training meth-
odology on simultaneous management of mother and
infant offers one possible solution.
Methods
Aim
The aim of this analysis is to assess the impact of
PRONTO simulation training on ANMs/GNMs’ NR skills
in Bihar. The specific objective is to assess ANMs/GNMs’
ability to perform core NR skills across simulated scenarios
of varying levels of clinical complexity. This objective seeks
to evaluate the unique focus of PRONTO simulation train-
ing on simultaneous care of the mother-infant dyad.
Study population
The findings in this manuscript are based on data gener-
ated in Phase 1 of the implementation of PRONTO simu-
lation training in Bihar. A total of 658 ANMs/GNMs from
80 PHCs across Bihar participated in Phase 1, which was
conducted between March and October 2015. Approxi-
mately 89% of nurses in Phase 1 were ANMs and 11%
were GNMs. The larger implementation of PRONTO in
Bihar included four consecutive phases conducted be-
tween August 2015 and January 2017 (Fig. 1). Each phase
covered 80 different PHCs across Bihar.
AMANAT intervention
CARE India [28], in collaboration with the Government
of Bihar, implemented a multi-faceted, multi-stakeholder
quality improvement project called AMANAT [29], with
the goal of decreasing maternal and neonatal mortality in
the state. PRONTO International partnered with CARE
India to incorporate management of obstetric and neonatal
emergencies into the AMANAT intervention using simula-
tion and teamwork training. Mentoring is a core compo-
nent of the AMANAT intervention. AMANAT Indian
nurse mentors possessed a bachelor’s degree in nursing and
received a 4-week comprehensive training conducted by
CARE India and the Government of Bihar. PRONTO Inter-
national provided 1 week of training for these mentors on
simulation facilitation, team building, communication skills,
and debriefing skills. Nurse mentors were then responsible
for implementing PRONTO’s curricular components to
teach ANM and GNM mentees at PHCs across Bihar.
PRONTO simulation training
Nurse mentors worked in pairs to facilitate simulation train-
ing. Each pair was assigned to 4 PHCs with 6–8 ANM/
GNMmentees per PHC. For 8 months, the mentor pairs ro-
tated between their 4 assigned PHCs, spending 1 week of
the month at each PHC. The PRONTO-specific curriculum
focused on team building in week 1, normal spontaneous va-
ginal delivery (NSVD) and immediate newborn care in week
2, NR and post-partum hemorrhage (PPH) in week 3, and
repeated simulations of NSVD, NR, and PPH along with
other obstetric and neonatal emergencies in the remaining
weeks. Throughout the training period, nurse mentors could
conduct additional simulations, complementary case-based
learning, and skills stations, as they deemed appropriate.
A total of 9 different PRONTO NR simulations are in-
cluded in this analysis. To be included, the simulation had to
require resuscitation of a non-vigorous infant with progres-
sion to PPV according to the AAP NR algorithm [30], which
is consistent with Indian guidelines [31]. Simulations were of
varying levels of clinical complexity. Level 1 simulations re-
quired only resuscitation of a non-vigorous infant without
maternal complications. Level 2 simulations required NR
and attention tomaternal complications, whichwere sequen-
tial, with the maternal complication having been resolved be-
fore the need for NR (i.e. shoulder dystocia). Level 3
simulationswere those inwhich the infant required resuscita-
tion at the same time as the mother experienced a complica-
tion, thus requiring higher-level triage and management (i.e.
immediate PPH). After every simulation, a video-guided de-
brief was conducted focusing on “what went well,” “what
needed improvement,” and “what could be done differently
when facedwith a similar scenario in the future.”
Round 
Number 
of 
PHCs
2015 2016 2017
Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan
1 80
2 80
3 80
4 80
Fig. 1 Timeline for Implementation of PRONTO Simulation Training in Bihar
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Simulation video monitoring
All simulations were video-recorded as part of the training
protocol to allow mentees to learn from their own perform-
ance during simulation debriefing. After the simulation ses-
sion, videos were transferred to encrypted USB drives and
transported to Patna, the capital of Bihar, where they were
uploaded to an encrypted server. For each PHC, one simu-
lation video from each category, including NSVD, NR, and
PPH, was coded for pre-defined clinical skills as well as
teamwork and communication skills at weeks 3, 5, and 7 of
the mentorship program. If the simulation video for a speci-
fied week was missing due to issues such as file transport,
video recording error, or delays in mentoring due to holi-
days or natural disasters, a corresponding video from the
prior week of mentorship was used. If that was not available,
then the simulation video from the week after was used.
Codes for video analysis were chosen by a team of clinical
and simulation training experts. Not all codes are included
in this analysis. Clinical skills that were not mandatory in
every NR simulation (i.e., ‘meconium reported’) were
dropped, as were codes that repeated another variable and
codes thought to represent simulation artifact (i.e., ‘baby
cried’ was a decision made by simulation facilitators rather
than a reflection of mentees’ skills) (Fig. 2 in Appendix).
Simulation video coding was completed by two local Hindi-
speaking nurses using Studiocode™ software [32]. Fifteen
percent of videos were randomly selected for double coding
by the video analyst team. The inter-rater reliability of the
double-coded videos was 93% for clinical skill codes and
81% for teamwork and communications codes.
Both mentors and mentees provided written informed
consent for use of the video data in an aggregated analysis.
Ethical approval was granted from the Committee on
Human Research at the University of California San Fran-
cisco (14–15,446) and the Institutional Review Board of
the Indian Institute of Health Management Research.
Statistical analysis
To achieve the stated objective and capture the unique
emphasis of PRONTO training on care of the mother-
infant dyad, mentees’ NR skills were compared across
the pre-defined levels of simulation complexity. A Pear-
son’s chi-square test was used to compare the percent of
simulations in which key NR steps were completed by
level of simulation complexity. If the expected cell count
assumption was not met, Fisher’s exact test was substituted.
A Mann Whitney-U test of medians was used to compare
time to completion of key steps in the NR algorithm by
level of simulation complexity due to violation of the nor-
mality assumption of parametric methods.
A second analysis was conducted using stratified data
to understand the effectiveness of the PRONTO meth-
odology in teaching mentees to provide newborn clinical
care despite the reality of provider shortages and com-
peting priorities. Data were stratified by number of par-
ticipants in a given simulation, and simulations with
only 1–2 mentees present were analyzed using the same
statistical methods.
All level 2 simulations were meconium deliveries, which
were excluded from time-based analyses because they
required an extra step for suctioning. Therefore the evalu-
ation of time-based variables was limited to a comparison
of complexity levels 1 and 3. To be consistent, all analyses
were limited to a comparison of levels 1 and 3. However,
percent completion of key NR steps was reported for level
2. Since 9 simulated NR scenarios with different observ-
able steps are included in this analysis, there is variation in
the sample size for each variable. Sample size is reported
for each variable in every table and further explained in
Fig. 3 in Appendix. All statistical analyses were conducted
in IBM SPSS Statistics 23 [33].
Results
A total of 513 simulation videos were analyzed with Stu-
diocode™ from Phase 1 of PRONTO training. Of these,
298 required NR with progression to PPV. The distribu-
tion of these simulations according to week of training
and level of complexity is described in Table 1. In Phase 1,
11.4% of NR simulations conducted were level 1, 12.8%
were level 2, and 75.8% were level 3. Approximately half
of level 1 simulations were conducted during training
weeks 2–3, and approximately half of level 3 simulations
were conducted during training weeks 6–7.
Essential newborn care and resuscitation of a non-
vigorous infant
As the complexity of simulations increased from level 1,
requiring care of a non-vigorous infant only, to level 3,
requiring simultaneous management of maternal and neo-
natal emergencies, the percentage of simulations in which
mentees completed key steps of NR did not change signifi-
cantly (Table 2). As clinical complexity increased, the per-
centage of simulations in which the non-vigorous infant was
moved to a warmer remained above 86%, the percentage of
simulations in which the infant was dried and stimulated
remained above 84%, and the percentage of simulations in
which the infant received PPV remained above 89%.
Table 1 Simulation Difficulty Across Time
Level of Clinical Complexity
Level 1 Level 2 Level 3 Total
Week of Training n (column %)
Week 2–3 16 (47.1) 25 (65.8) 17 (7.5) 58
Week 4–5 11 (32.4) 11 (28.9) 86 (38.1) 108
Week 6–7 7 (20.6) 2 (5.3) 123 (54.4) 132
Total 34 38 226 298
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Assessment and communication of respiratory status were
consistently low. Assessment of respiratory rate ranged from
5.9% in level 1 simulations to 8.4% in level 3 simulations.
Communication of respiratory rate ranged from 5.9% in
level 1 simulations to 8.8% in level 3 simulations.
As complexity of simulations increased from level 1 to
level 3, the time elapsed between delivery and key NR
steps decreased, although not significantly. The median
time from delivery to infant drying was 7.5 s faster in level
3 simulations compared to level 1 simulations (p = 0.12).
The median time from delivery to placing the infant in the
warmer was 21.7 s faster in level 3 simulations (p = 0.27).
The median time from delivery to initiation of PPV was
20.8 s faster in level 3 simulations (p = 0.12) (Table 3).
Clinical scenarios with a limited number of providers
Approximately half of the simulations requiring NR with
progression to PPV had 1–2 participants, and the other
half had 3–4 participants. This was true regardless of
the level of clinical complexity (47.1% of level 3 simula-
tions had 1–2 participants).
When simulations were conducted with only 1–2 partic-
ipants, the percentage of simulations in which mentees
completed key steps of NR did not change significantly as
simulation complexity increased to level 3 (Table 4). Add-
itionally, despite having fewer participants, the change in
time to completion of key NR steps suggested these steps
were completed more quickly with increasing clinical
complexity. The median time from delivery to baby dried
was 8.4 s faster in level 3 simulations compared to level 1
simulations (p = 0.17). The median time from delivery to
initiation of PPV was 20.8 s faster in level 3 simulations
(p = 0.10) (Table 5).
Discussion
The PRONTO International training program is the only
simulation-training program that teaches simultaneous
management of obstetric and neonatal emergencies and is
contextually designed for low-resource settings. Moreover,
this analysis is the first evaluation of a NR simulation-
training program that measures clinical performance in
simulation by complexity of the simulated clinical sce-
nario. This type of evaluation is critically important in
extremely resource-limited settings, such as Bihar, where
providers are scarce and must constantly juggle competing
demands for their time and attention, an important barrier
to the provision of optimal care [8].
Over the course of PRONTO training, ANM and GNM
mentees in Bihar were presented with clinical scenarios of
increasing complexity with half of the level 3 scenarios oc-
curring during the final weeks of training. As complexity
of the simulated scenarios increased, requiring simultan-
eous management of maternal and neonatal complica-
tions, the percentage of simulations in which mentees
Table 2 Completion of Key Steps of Newborn Care and NR by
Level of Simulation Complexity
Level 1 Level 2 Level 3
Key NR Step na %b p-value
Baby moved to warmer 282 94.4 92.1 86.7 0.48c
Baby stimulated and dried 282 94.4 84.2 88.9 0.70c
Breathing assessed 298 5.9 10.5 8.4 1.00c
Breathing reported 298 5.9 10.5 8.8 0.75c
Heart rate assessed 298 79.4 78.9 69.0 0.22d
Heat rate reported 298 50.0 60.5 50.0 1.00d
PPV 298 94.1 89.5 90.3 0.75c
NR neonatal resuscitation, PPV positive pressure ventilation
aTotal number of simulations with step observable, including all levels
of complexity
bPercent of simulations in which step was completed
cFisher’s exact test comparing Level 1 vs. Level 3
dPearson’s chi-square test comparing Level 1 vs. Level 3
Table 3 Time to Completion of Key Steps of Newborn Care and
NR by Level of Simulation Complexity
Level 1 Level 3
Key NR Step na Median in Seconds
(Interquartile Range)
Differenceb p-valuec
Time- delivery
to baby dried
225 19.3
(6.4–65.3)
11.8
(6.7–24.8)
−7.5 0.12
Time- delivery
to warmer
225 72.3
(29.3–93.8)
50.6
(32.7–71.6)
−21.7 0.27
Time- delivery
to PPV
225 112.8
(82.4–142.7)
92.0
(65.8–121.1)
−20.8 0.12
NR neonatal resuscitation, PPV positive pressure ventilation
aTotal number of simulations with step observable, including all levels
of complexity
bDifference in seconds between Level 3 and Level 1
cMann Whitney-U Test comparing Level 1 vs. Level 3
Table 4 Completion of Key Steps of Newborn Care and NR in
Simulations with 1–2 Participants
Level 1 Level 2 Level 3
Key NR Step na %b p-value
Baby moved to warmer 130 100.0 89.5 92.9 1.00c
Baby stimulated and dried 130 100.0 84.2 96.0 1.00c
Breathing assessed 130 0.0 5.3 3.0 1.00c
Breathing reported 130 0.0 5.3 4.0 1.00c
Heart rate assessed 130 91.7 78.9 71.7 0.18c
Heart rate reported 130 50.0 63.2 45.5 0.77d
PPV 130 100.0 94.7 94.9 1.00c
NR neonatal resuscitation, PPV positive pressure ventilation
aTotal number of simulations with step observable, including all levels
of complexity
bPercent of simulations in which step was completed
cFisher’s exact test comparing Level 1 vs. Level 3
dPearson’s chi-square test comparing Level 1 vs. Level 3
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completed key steps of NR did not change. This suggests
that the PRONTO training successfully enabled ANMs
and GNMs to maintain NR skills despite increasing
demands for triage and high-level management. This was
true even with only 1–2 mentees attending to both
mother and infant during a complicated delivery, a fre-
quent occurrence in Bihar. Additionally, as the complexity
of the clinical scenarios increased, the data suggest that
mentees completed key steps in NR with increased effi-
ciency, even with only 1–2 participants present. Although
not statistically significant, these decreases are clinically
significant given the poor baseline level of NR skills in
Bihar. This increase in efficiency is likely related to increas-
ing skill and knowledge over the timeframe of the interven-
tion, as more level 3 simulations occurred later.
Nonetheless, the data clearly demonstrate the need for
further improvement of clinical skills in Bihar. Urgency is
one key area for improvement. The median time elapsed
between delivery and the initiation of PPV was more than
triple the evidence-based guideline of 30 s [30]. Addition-
ally, rates of measuring and reporting respiratory status
were much lower than the completion rate of other core
skills reported in Tables 2 and 4. Measurement of respira-
tory rate may be artificially low as respiratory status can
be assessed without a distinct action and thus may have
been under-reported by video analysts. The low rate of
reporting respiratory status as well as heart rate, a key skill
in NR that requires verbalizing this information, may also
suggest a component of inexperience with teamwork and
communication in mentees that are used to working alone.
The results from this analysis are consistent with existing
literature evaluating the impact of simulation training on
clinical skill acquisition, which demonstrates variable results
[14, 16, 19–23]. This analysis adds to the existing body of
evidence because of the unique complexity-based approach
that it utilizes to evaluate the PRONTO methodology.
Another strength and contribution of this analysis is the
large amount of high quality data provided by the video-
recorded simulations. This is rare in low-resource settings
and offers tremendous opportunity for further analysis.
Limitations of the analysis include inability to assess the
quality of clinical skills, such as presence or absence of
chest rise during PPV. Also, this analysis does not directly
assess the change in mentees’ skills over time. Finally, this
analysis does not address mentees’ ability to manage ma-
ternal complications when neonatal complications occur
simultaneously. This is important given PRONTO’s focus
on the mother-infant dyad and will be addressed, along
with the other limitations of scope, in analyses of the sub-
sequent three phases of PRONTO training in Bihar.
Further evaluation is also required to investigate of the
impact of the PRONTO training on clinical outcomes in
real deliveries. Existing NR simulation literature demon-
strates that translation of knowledge gained during
simulation into improved clinical outcomes in real births
is difficult and variable. After both NRP and HBB, studies
reported no significant change in all-cause early neonatal
mortality, stillbirth, and perinatal mortality [34–37]. Add-
itionally, there have been reports demonstrating both a
decrease [22, 23] and a lack of effect [37] on neonatal
mortality at 24 h. Moreover, studies have reported a de-
crease in mortality pre-discharge [14], mortality due to
birth asphyxia [38], and stillbirth rates [22]. It is our hope
that the unique features of the PRONTO training in Bihar
including long duration of teaching, in-situ simulation, at-
tention to teamwork and communication skills, and focus
on simultaneous management of the mother-infant dyad
create a training environment that replicates the clinical
environment of low-resource settings, and thus facilitates
translation of skills learned during simulations to real clin-
ical scenarios. In combination with other components of
the AMANAT program, we hope that the translation of
skills learned in PRONTO simulation training will contrib-
ute to improved neonatal and maternal survival in Bihar.
Conclusion
PRONTO simulation training enabled ANMs and GNMs
in Bihar to maintain core NR skills in simulation as clinical
complexity increased from isolated management of an
asphyxiated infant to simultaneous management of birth
asphyxia and a maternal complication, such as PPH. Add-
itionally, as the clinical complexity of simulated scenarios in-
creased, mentees were able to complete key steps of NR
more quickly. Although these decreases in time to comple-
tion of a key task are not statistically significant, they are clin-
ically important in Bihar, the poorest region in South Asia.
Further evaluation of the PRONTO training is necessary to
fully assess its impact on maternal and neonatal health out-
comes in Bihar. This analysis, however, highlights the import-
ance of conducting and evaluating simulation training based
on the mother-infant dyad in low resource settings, where
care of mothers and infants is rarely conducted in isolation.
Table 5 Time to Completion of Key Steps of Newborn Care and
NR in Simulations with 1–2 Participants
Level 1 Level 3
Key NR Step na Median in Seconds
(Interquartile Range)
Differenceb p-valuec
Time- delivery
to baby dried
108 21.6
(9.9–60.5)
13.2
(7.6–29.1)
−8.4 0.17
Time- delivery
to warmer
108 40.5
(28.5–116.7)
51.1
(35.8–70.0)
10.6 0.97
Time- delivery
to PPV
108 112.8
(85.0–155.6)
92.0
(68.0–114.7)
−20.8 0.10
NR neonatal resuscitation, PPV positive pressure ventilation
aTotal number of simulations with step observable, including all levels
of complexity
bDifference in seconds between Level 3 and Level 1
cMann Whitney-U Test comparing Level 1 vs. Level 3
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Appendix
PRONTO Phase 1 Neonatal Resuscitation Simulation Data
The appendix provides an illustration of both the selection
process for variables in Tables 2, 3, 4 and 5 (Fig. 2) and sample
sizes for each variable (Fig. 3).
Fig. 2 Final Variable Selection and Reason for Variable Removal
Fig. 3 Sample Size for Selected Variables
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